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DETAILED ACTION 
Response to Arguments 

* 

Applicant's arguments with respect to claims 16-19, 22 and 36-40 have been 
considered but are moot in view of the new ground(s) of rejection. 

PRIOR ART REJECTIONS 
Statutory Basis 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The Rejections 

Claims 16 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Liao (U.S. 6,350,682 B1) in view of Wise et al. (U.S. 6,903,023 B2). 

Regarding claim 16, Liao (shown in Figures. 2A-2D) discloses a process for 
fabricating dual damascene structure comprising: forming a layer of dielectric material 
(204, 206) on a substrate 200 (see column 2, lines 32-36); forming a hard mask layer 
(208) on the layer of dielectric material (204, 206) (see column 2, lines 39-41 ); and 
forming a dual damascene structure for a metal interconnects (see Figure 2D, column 3, 
lines 20-25), the dual damascene structure having a bottom opening (216) extending to 
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a surface of the substrate (200), and a top opening (216) in communication with and 
wider than the bottom opening (216) and extending to the hard mask layer (208), 
wherein the hard mask layer (208) is etched to a width of the top opening (216) and 
used as at least one of a lithographic structure for the formation of the interconnect 
structure (218), a hard mask, an anti-reflective coating, or a chemical mechanical 
polishing (CMP) stop layer (see column 3, lines 24-26. Figure 2D). 

Regarding claim 39, as discussed in claim 16 above, Liao (seeFigures. 2A-2D) 
discloses the fabrication of the dual damascene structure comprises first etching the 
hard mask layer (208) to the width of the bottom layer, and then etching the hard mask 
layer (208) to the width of the top layer. 

Liao teaches the above outlined features except for disclosing the hard mask 
layer (208) is made of TERA material. However, Wise discloses a method for removing 
carbon from or stripping a TERA layer having a layer of tunable etch resistant anti- 
reflective (TERA) material (26) as a hard-mask (see column 3, lines 25-63 and column 
4, lines 3-10) on the layer of dielectric material (22, 24). Therefore, it would have been 
obvious to one having ordinary skill in the art at the time of the invention was made to 
modify the process of Liao by using TERA as a material for the hard-mask layer (208) 
because such a TERA layer would provide anti-reflective coating for DUV lithography, 
as taught by Wise (see column 3, lines 59-61). Doing so would facilitate the 
manufacture of the semiconductor device and to avoid damage oxide or nitride layers 
under the TERA film and also provide good selectivity. 
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Claims 17-19, 22, 36-38 and 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Liao (U.S. 6,350,682 B1 ) in view of Wise et al. (U.S. 6,903,023 B2) 
and further in view of Gaillard et al. (U.S. Pat. 6,500,773) of record. 

Liao and Wise teach everything above except for specifically describing a step of 
forming a layer of light-sensitive material on the layer of TERA material, wherein the 
optical properties of the light-sensitive layer. Furthermore, Gaillard teaches an 
integrated circuit fabrication process having a layer of tunable etch resistant anti- 
reflective (TERA) material as following 

Regarding claims 17-18, Gaillard (Figs. 3D and 4D) further discloses a step of 
forming a layer of light-sensitive material (408/304) on the layer of TERA material 
(404/302), wherein the optical properties of the light-sensitive layer (408/304) and the 
TERA layer (404/302) are inherently substantially the same because both of the light- 
sensitive layer (408/304) and the TERA layer (404/302) have the same wavelength less 
than about 250nm (column 2, lines 13-24); and exposing the layer of light-sensitive 
material (408/304) to a pattern of radiation, wherein the forming the layer of TERA 
material (404/302) facilitates producing a pattern in the layer of light-sensitive material 
(408/304) substantially the same as the pattern of radiation; wherein the forming the 
layer of TERA material comprises providing a part of the lithographic structure for the 
formation of a metal interconnect for the device structure (figures 3D and 4D, column 2, 
lines 8-28, column 8, lines 18-26 and column 9, lines 27-29). 
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Regarding claim 19, Gaillard discloses wherein the forming the layer of TERA 
material comprises depositing the layer of TERA material using at least one of plasma 
enhanced CVD (column 4, lines 34-35). 

Regarding claim 22, Gaillard (Figs. 3D and 4D) discloses wherein the forming a 
damascene structure comprises integrating a tunable anti-reflective coating with a dual 
damascene structure formed using a method comprising at least one a via-first method, 
a full-via-first method, a full-via with no stop layer method, a trench-first method, and a 
buried via mask method. 

Regarding claims 36-38, Gaillard (Fig. 4D) discloses a step of forming a 
damascene structure comprises using the layer of TERA material 404 as a hard mask, 
a sacrificial layer or a CMP stop layer for forming the top opening of the dual 
damascene structure. 

Regarding claim 40, Gaillard (Fig. 5E) discloses a step of forming another layer 
of TERA material 504 in the layer of dielectric material (502,508); and etching the 
another layer to a width of the bottom opening. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention was made to modify the process of Liao and Wise .Doing so 
would facilitate the manufacture of the semiconductor device and enhance the speed of 
the dual damascene. 



Application/Control Number: 10/706,968 
Art Unit: 2818 



Page 6 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chuong A. Luu whose telephone number is (571) 272- 
1902. The examiner can normally be reached on M-F (6:15-2:45). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on (571) 272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Chuong Anh Luu 
Patent Examiner 
July 20, 2006 



